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Meta-genome and Meta-organism



Natural World



Natural World



Laboratory World



Normalized and Restrictive Environment







Hypothesis
Laboratory mice lack host-microbe interactions 

that are physiologically important 
and found in the natural world.

Question
Can we learn anything from a naturally 

co-evolved microbiome?
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one program
many people 
infinite possibilities



Studies on Microbiome

Germfree or
antibiotic treated

Lab mice in
barrier facility



Studies on Microbiome

Germfree or
antibiotic treated

Lab mice in
barrier facility

Wild mice
Mus musculus domesticus
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The Lab Mouse Gut Microbiome Differs from 
that of their Wild-Living Kin
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SampleID

Relative Abundance (%
)variable

Lentisphaerae
Fusobacteria
Actinobacteria
Cyanobacteria
Verrucomicrobia
Tenericutes
Deferribacteres
Proteobacteria
Bacteroidetes
Firmicutes

Phylum
Firmicutes
Bacteroidetes
Proteobacteria
Deferribacteres
Tenericutes
Verrucomicrobia
Cyanobacteria
Actinobacteria
Fusobacteria
Lentisphaerae
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Transfer of Natural Gut Microbiota 
into Pregnant Germ-free Mice

OFFSPRING



Chimeric Metaorganism

OFFSPRING



The Wild Mouse Gut Microbiome can be Maintained 
in a Laboratory Mouse Colony
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Wild mouse microbiome-reconstituted mice
(WildR)

Characterization of multi-generational offspring
•  Continued 16S microbiome monitoring
•  Outcome of lethal influenza A virus infection
•  Outcome in AOM/DSS colorectal cancer model 

Source population

Wild mice location A, B, C 
(Wild)

Gut microbiome donor selection 
and bio-banking of ileocecal 
material

•  Mus musculus domesticus
•  Adult, sexually mature
•  Specific-pathogen free status

Microbiota colonization of offspring 
from day of birth

Microbiota colonization of offspring 
from day of birth

Barrier-raised C57BL/6NTac
(Lab)

n.a. n.a.

•  C57BL/6
•  Adult, sexually mature
•  Specific-pathogen free status

Barrier-raised C57BL/6NTac 
(Lab)

Lab mouse microbiome-reconstituted mice
(LabR)

C57BL/6 
(Lab)

Oral gavages into 40 pregnant GF 
C57BL/6 at d14, d15 and d16 of 
pregnancy
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The Wild Mouse Gut Microbiome Protects from Colitis
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